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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method and a 
device for decreasing the number of wires required 
between a read/write element and an arm electronics 
module. 

SOLUTION: An induction coil 506 and a magnetic 
reluctance element 504 are formed on a substrate so 
that they include an input signal lead terminals 508, 510 m 
and a grounded return lead terminal 502. The grounded 
return lead terminals of the induction coil 506 and the 
magnetic reluctance element 504 have a common 
grounded return lead 502 in common. The common 
grounded return lead 502 may be formed by utilizing 
individual write-in structure or a conductive substrate. A 
conductive suspension to which the conductive 
substrate is connected may be formed. The input signal 
leads of the induction coil and the magnetic reluctance 
element may have a common connector pad for 
connecting a signal. A current flowing through the 
induction coil and the magnetic reluctance element may 
be controlled by using a current element. 
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[iS*3S9] SFfBg|^=i'r;URi;atS»tam-7-l*. 
[li^li 1 o ] S5fB*ji}$lfero 'J ^S" -> • 'J - K(i> « 

[it^iii 1] sJiBBSi^=i'r;uRt/aEastrLm^(*. 
«9iBKro«a'>^-y K. 

[is^iii 2] 7=-^^fBii-r^»miHit!«<*<t. 

|!rfEfllfllB11!«ft(c}£S$tLrc<DMmiB1t!«<*$afejt 

«!rfBataEe!«tt:(c'f*iii pifiii=»iBl * *iT c rommiBii 



IBISv'X-xAo 

[If ^111 3] BafBSi^=i'ryuai;»mtttfl:m^(*ss 
KU^iifiStaiiiT (Of=«>i=fl;rfiB^^$Hi>A>i^i&a> u 

• 'J - Lr«jj6-ri.gl*a 1 2EK«)»mfB 

■SiS^^I 3fBt£<Dl»aiB1tv';^TA„ 
[8353^1 5] fllB^S^-^yKDA^m^U— Kai/fr 

'&m3^{iR?-${ixTl^•Sl«l^:e1 SlBttOttSlIEIivX 
«l#*-t±-SSI«« 1 6ffi«<DaftfB11->XTA. 

[K*3Si 81 latBrnsstm^iiccDiKmstam^tafejij 
at§i»^m'fi=»-r-g>8tffi$f»jt$-t>.&sf^]ei etBe 

(DffiifltBii->X5^A, 

[IS*« 1 9 1 SrlB^amife© 'J ^ -> • 'J - Kli<l»J 
WJtC'7'fVU>^'«ji*fflS^Tt>.5IS*«1 2fB«ro« 
SIB1i->XxA„ 

[iS*ii2 0] BiJfBBI^a-fyu&t;KmStAi(ITIi3t5iJ 

SIS^:®1 2lBS(7>»miBilvX7^A„ 
IiS*3S2 1 1 B!rtB^tilfSife(D'J4i— > • 'J — K(±. S 
SiJWtfJ-f -VU >'a«IJi$«ix.TU^«)S3i?«2 0|B«© 

[is*3S2 2i tmmm^-( ji^s.um%^tKm^it, 

«2 2|BK<D«flffi1SvX^A. 
[a^3S2 3l ffltm-^-v KC0-t;^Ji/h$§;^IC-r-&<):5 

mnrnm 3 -r ->ua o:i!rlB«s»tn:iRTa>iirfB«ife ')^- 

[iS*^ 2 4 1 fllBSI^n -f ;u&i;Ma»tft36^(DfIfB 
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[|S*«2 6] SIC. flfH«SS«±ir«a-9-X'<>v^ 

a>*ff^fi£-r^::^7^^v::^$^trlS*3®2 5lHS(0:^;io 
[K*«2 7] SIC, |irsESS=3-<^USI/fJIEffiftSta 

IiS*«2 8l SIC. Sil5m^*|frgBffltm»ttm^l::tS 

35*«tl»*1+^X5^>:;Z^*^t;IS*3l2 3fEa(D:&}io 
IS*«2 9l l5IES5Sm^*f*S|-r^X5^^y:^l±. ^ 
-f :t-K*«frlE?lfHgetm^i:it^Jlc««LT. S^a^ 

^S05*<«t*&**trl^^<t^(cm-:^IS]olla^«^#* 
■&-&:??.7^«>:;^*^4;IS3K«2 8fEtt<z>ffltaSEBvx^ 

>r:i— K^aiEfiH^ffittm^^^^tJIcgglLr. 

^m3S?b<«^&^HrL^^t^lcMf^^amsst^^^ig(Dm 
2 stmoy^T^o 

10 O O 1 1 

7.^>i^a>igt1-(cg|L. !t#lcMR^*v 

a ^iSttlcfclt^iS^iH L/S^i^^^^i: A E^v^a. 

[0 0 0 2] 

m^omm fBffi*>x5^A(i=i>ezL-^ic*5it-g»i^ 

g O 7^ - ^ * IB H -r ^ f c 1 c :r < il ft I c ffl I ^ ^ ;K 'S) V ;^ 

fBtivx^Afi. jitt. atmtBii«<4ic<fctja[a**ttc 

iS.?^.|ii-ri^lcSt#c7>ai^±<7>4i1±^^aar'&J:5lc. « 
ipJ-r-SWIBT^'f >^^a>¥®±lciEe*^ifc 1 Xli-?-*Lj: 

[0 0 0 3] 7^-^pt^UfttB*<ia^-r^lC«£oT. it 

*D-r^it*BaA<j:y/h*3Efsraicsgi^>i2,*tt^o i^^ 

(c. ^-^timiyy^'rMt. cfcUmffitt^lirir^lcJ; 

ys«(c^^:or*rl^'&o ig:^. flatmffitrim-^&t/ss 

lES^'y KA^ibT— A • xu^ hP-*y^X (A E) ^ 
va.-;u^<DSme^*BS2l"ri>fca^^lc 1 mo>^y Kic 

Ol^r4:*:(D9>r^. fiP*»«a»Si (MR) |gTffilC2 



*a>r7-f-\'. st/RS^-y Kic2*(D'7>f 
>r^±ic*isx'-5-x$ie^s^L. d+LiCcfcoT^c-c 

<b§S^^]©(c^^o 

[0 0 0 4] ilft. A E^i>iL-";UCD$ISX^— X&I/ 

:7Lx-/^x • >r— 3f;Mci±$i|iB3b<&-6a)-e. ^i?^.— ;u 
;b^o:^y e=i-v. Slc:7 x A K-^.x^-r ^a)'^;**^ 

/h*<<f'&lCfitoT/h*<tei)o CtlbtOAE^i^a.— 

;u±&l/x ^ yjiTO:^-^— :^<D*lfBii«lfttE@^^ 

rffcTS^o 

[0 0 0 5] 

[fSI«7!)<«*LJ:5i:-r€»i*ffi] ±f Ba>«SA^ M R ^ 
V K/^-^^X^>i>a>iStt(ctel^TX^>r^<^ AE^v 

[O O O 6] ^CT*. **B^(7>gW(iMR^*:/ K/tJ-X 

ic. x^-r^itAE^ i>zL—j\^ t <7>raic cfc y '^js t^*a 
(3>':?>r-v*«iifcMR'^'> K/+)-x^>->a>isti-*si 

St-r^-^tlcfc-So 
[0 0 0 7] 

*^o3lfl?-r'5c<^lCcfcy . iy.j:t?a-<fct2t^a^(c^Mt 

-6E»*5£flEL. *^o^fe^;>*lJKS^flR■r^f=^^)lc. 
B^ liSti^ai L /» * iL^m^ tAB^i>=L a>ra X 

[0 0 0 8] 2t;^B^ii. a^m-^^v KlCfcMt^':7-r-\"J > 

[0 0 0 9] *«B^(DiiaiCci:^->XT^AIi. SI*=J>r 
;uSi;^m}SStm^^^. BtlIBlEl£&lcA:^1i^*^3fe&t-^ 
A:tiy-Ki:. B9tBls]g&lCcfey*ffl$+i-&ftilJSife<t* 

[0 0 10] *«B^o>-IB«l±. RWa<<;u3iz/i«fii» 

tfi;^^*<^^S«±(cff^fi£*tt. co^mS«7b<l^^^ 
zi-ryu&l/ffiaStam^o/ci^lCBlilE^tffiSti^^iim 
ife(z>y ■ «j-K^ Lrafigf ^c^-efc^o 
[0 0 1 1] :^^Bm«k(r>mm\t. mtim%^v K7b<s 
(cssitx^>->a>*i«^. frfiB»ssffij!)<fifa^a 

■9- X > V a > I c tg 4i * c i: -r? fc ^ o 

[0 0 12] *«B^a>fl6<Dffi»ii, i»ier»=i<;u:ri/ 
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[0 0 131 :$imM(o^iz«k(r>mmit. mtm^^-j k 
[0 0 14] *5gB^<7><te<o®4i(i. mtm^m^t<mti 
[0 0 15] :$:^B^(r>ib(Dmmt. m^&m^m'^tmn 

[0 0 16] :$i^BM(Dm<r>mmit. ntiup^mm^cD^j^ 
[00 1 7] *^B^cDM(cffet7)®«i*. HfriBR^=i>r;u 

[0 0 18] :$:^0^(Dftb(D®^!i. fiTlE^ffifglfeCD 'J ^ 

[0 0 19] **B^a>ffe(7>^«(i. SJifH^^zi-r^usi; 

[0 0 2 0] ^^B^^i^af^ft^frM^ClS^I*. CZfC 
[O 0 2 1 ] 

C <»: # ^ *#^Oll*fe<5»] * ISiBJ^ ^ z ic ci: y ^ * +1 
-So *^B^f7>®H7bNt>iSBft-r^-<b?:f< . ffiitWJ&i^S 

[0 0 2 2] *s§B^fi, m^ihLm'^ymtoh^mTt 

*g«-r^o x^>ry<h: A Ei:OfB1r*i^5^^i:;^4^ftl^# 



[0 0 2 3] 01 (i^^lHllvX^A (t^^X^ • 

-f 1 oommm^TF^o -x-fx^ • k^-y ^i oi* 
2Rt;/N0i^>^ • 1 4$i«^r^ 

/\^i^>>/ • :f3/<^l 4(i. T'y-b>7^'ja>^(c. 
^'u— Ai 6rtic»a**L^o /\^^y^y<f^ 2i^iciix 
e> K^u • iy^y h 2 2*<flSi<^itbtL'5o xe> K;U • 
i>A':7 h2 2ic«urf±isH£prfi6(c^aa>«mtEti7^'< 

X^ 2 4*<l5y#^ti^tLTl^^o 13 1 (CfcUxT. fflSl:: 
PaPi^Sl^T 8 ttOffiafEHT^-f X ^ 2 4 y i^if ^ 
*iTl^*o «mfES7^-rX^ 2 41*^—5' (H^ftL) 
!Ccfc UiBiS^tLri^'&xe^ K;u • -^-^r:? k 2 2iCct y 
isife-r-So ttffil*. x^-f ^2 6iCcfcy3ti#**i.Ti>^ 

^^lEtlT^'i'X^ 2 4l::#^iX^tL'5X(iC;K^^t>^^ 

>SP*»mS/<^-2 SfCfg^^tl-So mig/<^-2 8IiE3f 
□ •>^fin^. < L3 2±(Dfi»Jfl<JftT— A3 Olcaiyft 
lt^ttrl^^o E::fP*:;-i7fi|]*>. <L3 2fJT^^iLX 
— ^ - 7— A • T*:/-b>7^'J 3 6(Z>-S(casyirMtP>*i 
n>-5o T^5=^3.x— ^ • r— A • 7'*:/-tr>:?y 3 Bit 

/\0£^>^1 2f^'T?[n]KRrB6(CT^^lLX— $r • v/^:? 
h3 8±(C^y#ltt»*LTtx-&o T^^iX— • 7— 

A • 3 6f±. atmiEST-f x^ 2 4<Da® 

JiS^tt<7>/<X(rJ:y. *f§^ircfc-5)-i*McO h^>X 
L*^L. *«0^1i. H52Ec7>-T-'$'fB1ti>X^AIcK 

3t * tt ^ c 4!: ^ma-r ^ t a>T? lift t^c 

[0 0 2 4] tit^*ftfl5(7>/N— K • T<X^ ■ K • T 
^^:xx— -5? ■ T'V-b>:^U 2 O O ^ia2(c^-ro 

K • r^^zLX—' STfi-^u^v/*:?;!/ • ^—yj[.z 02. 

K • -ftX^Vi/a > • T»>-t>3f U 2 O 4. ^A'U 

^:;v2 0 6. x^^x-vv^iamsgicj^y 

*g^**^Tt^SVCM3-f ;U2 O 8 ^{a^rl^'^)o C+L 

^(Dtt'-c^'^'y K ■ -9-x^>ix3> ■ r-vt^:?*; 2 o 
4(i^*v K • 2 1 oj&^/-9-x^>*>a > • 

7*>-tr>::^'J 2 1 2$•«^TU^'5e 

[0 0 2 5] ia3f±S2<D«&*fttBa>^-> K • T^J-=l 
X— $1 • T*v-tr>:^'J 3 0 0(D{|ij®lEl^^*rp Il3lc*> 
l>T. K • T^^o.x— ^ • 7 -fe > »J 3 o Oli 
socD-y-X'Ova > • T'vi2>::^'J 3 0 4^fil^•ct^ 

€--9-x^>va>-7''>-ti>:^U3 0 4<;>*Sfflic 
I*. K • r u 3 1 oA<iSiy wit?>tLrt^ 
K • r'>-iz>:f y 3 1 oic?trL-c->t4<D»# 

2 o*<fiA**irLN^, K3 1 o;b^ 

^:7L/^v':^;i/ • ^— 7^;U3 o 2icibMt^f$i^3 2 2^^ 
4*(Dft^t83 2 0A<ffi«*nri^'5o :7u+s/:?yu- 
^— :^;U3 0 2li. ^^:/ K • T*:/-tr>::^'>i 3 1 o*^^(D 
4*a>*fi^«3 2 0 ^^>-r^11-^* A E^ v-L-;u 



'V K • 3 1 0;5)^b(7)4*:(0^i^^g3 2 0 

[0026] |g4(i±Sp-tfX^>V3 >3 5 2^04* 

Olivia 3 2 0 (Dffi:^@ * ^-r o 4 *:(7)li^« 3 2 o a> 
IIS 3 6 o u+iz-^vu ■ ^— 302 ir-?-*t-?+t 

Ti^-Sc Il4-e(i4*(;>li^tg3 2 o*<*<tir>^^+tT* 

-(D/^X3 5 4*ff^^5£LTt^'S>cfc5(CM^**<. ^Stt 

a55^iKcgs»-r c (D cfe 5 ft !^is*<*icffia:w t <o 

V&^Zt^mm^^^r*h^o 4*<7>m^|g3 2 0 

x^>va> • Ty-^^y^J 3 5 2(DS*-C'^':/ K ■ T 

[00 2 7] |S5liil'^lCffitxt>ttTl>^4SO»mS 

«a»tn;m^4 0 2r*A*(i-^U-K« (MR + ) 4 0 
4 5^l/fS*fe'J^ — > • U— KfflT (MR-) 4 0 6^fii 
^rl^'5o Mir. gl^^*;; K4 0 8(iA:^«-l-'J— K 
(IND+) 4 1 O^tl/mife'J^— > • 'J— KiS^ ( I 

ND-) 4 1 2^^i^Tl^^o ^-dx. m%t&tKm^ ^ 

o zRxSm^^y K4 O 8*^^7— A • xu^ ha — 

--^^x (AE) ^z>=L^ju->sm%m^i:«km-t^fztb{z7. 
^>ry^fcy 4*a>«. ip*>«a^stt (mr) mi-^o 

2ffl(c2'7-<-\'a)A;bm^'j— K^4 o 4. fStfe'J^ — 

> ■ 'J— Kffi^4 0 6. K4 O 8ffilC2* 

a>'7>r-V4io, 4 1 2*<ffit^t>^^rl^-5o 4*a)'^-f 
[0 0 2 8] meitm^mLRifm^i^^m^mizi^m 

00 ^^To ^«^;IX'S)}gifeU-K5 0 2l*. m^i^^m 
*(c4*l«*n. )!)N04*/)Nt)3^:*T!e^5i:**t'5'7-r 

•t^Ztt^-Q^^o ^*oT. KmStrLm^5 0 4j^tfJK 
K5 0 6(Dffl#li. — > • 'J— K 

(MR-. IND-) 5 O 2*#t^LTt^^o ^mtSta 
0 4;RI;^^'\»v KS O 6(7)i^#{i^;K-6tlA:b 
(i^U — K (MRH-) 508. (IND + )51 0 ^ffl 

^. z+L(cj:oT3*a>r7-<v • /^x^ft-So i*a><j 

iftft±a)«l$?I3!)<fll;B*tL'5o sir. 4*(D'j- K^frft 
>/nVu • r»y-b>::?'Uo>ai»:1±^3i#-r^i:^ic. mm 
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i;mS14^5ft#-r'&C<!:lcft^o SE?¥^;ilCci:^X^^ 
t£ltfiJi*§Sir-r^o Mir'h*ftX5-f ^^Sfeirj:^ 

[0 0 2 9] El7(i2'7-f •\'(7>«m«ta^^/^®'^*V 

Kistf 6 o o^^-To c(Di£ft-eii. ®ta«tam^6 0 

63^i;SIW^T6 0 8Of£ifeU— K6 0 2. 6 0 41*. 

^+i^*t»aa«6 1 0lzS«*tL. Mlr^H*^SB-9- 

x'Oi>3>6 1 z\zm^tt^izmm-r^o ttoT. 

Sffi6 1 0&t/SSitX^>V/3>6 1 2CDjS^&t>-t± 

fiP*>^^}St^L^^6 o 6(7>A:^fi^U-K (MR 
+) 6 1 4(r 1 ai/SISS-^'^ K4 O 8ffi(DA:^ 

K ( I ND+) 6 1 sin r7-<-\'a)^*ie^Si: 

[00 3 0] Ilsli 1 ':7-<-va>a^mgtamT/^^^*:/ 

Kaw7 o o ^^-To c(DSt+-ei±. atm«tam^7 o 
6&^/SI»«^F7 0 8a)lS«bU-K7 0 2ii. 9SS« 
7 1 oicfi^^^t. c*i*<Mir^m-9-x^>va>7 1 

2lcma6*Ilcmm^?*l^o «tor. «m^«7 1 ORlf 
«a't^-X^>->3>7 1.2a>ffl^*?1±li^l&'J^ — ><t 

LT^gg-r^o atm«stm^7 o 6si;^^m^7 o s 
oiHis&ir^-r -SAztj^i-^i*. ^m/<-j K (MRH-. IN 

D + ) 7 ^ 8iiYLX^fi&^*l^o mm^-J h^7 0& 
li. ea3tS3[lrJ:y^-<x^*;B*Lftt>cfcdlc. 5 
OmAXIi^;KiU±lCci:^SttS#3^^^-K**f ^ 

06li5mA(0/<-rTX SUtlr ct * stttftK^as u ^— 
K * *-r ^ c): 3 ir iStt * tL^ C <t ic ^ . 
[O O 3 1 ] 09(*S^aii?^^— K7 5 OlCfclt^mK 
a)BftW3fe^T^yU*^i"o -y-f:*-— K7 5 2. 7 54 

li. atft»tam^7 5 6 t^m{zt§^m^*ixm%i&tjim 

ti3<V^^o K^-rA (H^ftL) liSI»=i-f^lz7 60 
(c*5it^ h^>i;x> h3a^cDtci^>(r*^j3;f:;u h^iS^^ 
^t-r-Sp SI 0(*iSi?^^aiL^— K7 7 Olcfclt^ESScD 

aa^-T^u^^-To »a»tn:ffe^7 7 z^m^t-^^fz 
6b{zts^mt-r^^\^^um^m'A\t. ^^=i-r;u7 7 4^ 

/ < -< T X * 1± T 7^ Y X ^ $ >S ^ * 1± -5 ir (i^fc+^i- ft ti <7> 

[0 0 3 2] miz. ^(0 1 '7>r-\'a>amsinS^!fttt-e 

m^tmm\zi!^(Dm^iMm:Lxt^i^o m^ Mt-m 
jSSCTsoo^^L. mia)y>r:i— K8 0 2*afi}gst 

m^s o A tmmzimLxmm\±<om^i^^mAtm 
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[0 0 3 3] HI Mtmizi&oimmmi^^-rtov^ 
ig2fl>^-f:i-— K8 0 6^jim»ftm^=-8 0 4,tafe 

[0 0 3 4] ^Wiiitsi^wnz^mr^^it. :f^n^na3m 

^Ri;^SSR^I=J:y, 2'7-f-V©Sti-*1iS-r4wi: 

[0O3 51 isi±«>:$:fi^a>iii£^a>6tQq(i. la^&a 

F!ie.ur*<fl>3ES&i/:2CjK*<Wfiirfe-S). **Mfl>e 

[0 0 3 6] ^tlfytLX. *«?fl©1«^(=BaLT£lT 

[0 0 3 7] (1) g|3S=i-<;u&u:Ka«tam^*^t; 
BSSt, lfr8ElHlBII=X*<i^$«*ft-r-5A*U-Kt, 

Ki: LTtSfig-r-SitB ( 1 ) tB«<D««'-»-y K. 

(3) mtz. Sll-9-;^'<:^i'3>*«jL, *^-^|^IlBSS 

(2) fE«©aim^-y K. 

(4) frfBBI3|a-f;u»t;B?rlEJlSl«tt3S^«>A*<l^ 

(3) KKrofflim^'v K. 

(5) sr=, «rfBaEft«ts:Si^(=«a**iTii»ffiR«=i 
-f ;u a t/fitEfis rnsiA^^ ^ ssE+t -5 mat * «ii»-r * «3$ 
mT^-^ti±f& (4) fBm<o«a'^-v K. 

(6) friBadSi^'T-i*. mt&msi^tKm^r-tmmizmiSi 

;u=tt$& * 4t T u s t # ir roass ^ $ 1* 4 
-hlH (5) lEmroMSl'N.v K. 

ig^tcS*-rS«ffi*R6it$-l*«)±fB (5) IBRoaa'N 

(8) m&)^m^mo>'j - 'j-k(±. eajw*'? 



(9) t!itBgis=i-<;uat;jami£StM^ii> atjumss^ 
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* NOTICES * 

JPO and NCIPI are not responsible for siny 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic head equipped with the circuit containing an induction coil and a magnetic 
resistance element, the power input lead which supplies an input signal to said circuit, and the 
common electrical ground shared by said circuit. 

[Claim 2] It is the magnetic head according to claim 1 as which said induction coil and magnetic 
resistance element are formed on an electric conduction substrate, and said electric conduction 
substrate functions as a return lead of said common electrical ground shared on these induction coils 
and magnetic resistance elements. 

[Claim 3] Furthermore, it is the magnetic head according to claim 2 which is equipped with an 
electric conduction suspension and by which said electric conduction substrate is connected to said 
electric conduction suspension. 

[Claim 4] The input signal lead of said induction coil and said magnetic resistance element is the 
magnetic head according to claim 3 which shares the common connection pad which combines a 
signal for these induction coils and a magnetic resistance element. 

[Claim 5] Furthermore, the magnetic head containing the current element which controls the current 
which is connected to said magnetic resistance element and flows said induction coil and said 
magnetic resistance element according to claim 4. 

[Claim 6] Said current element is the magnetic head according to claim 5 which makes a 
unidirectional current hold when the diode connected at said magnetic resistance element and serial 
is had and written in and the current is supplied to said induction coil. 

[Claim 7] Said current element is the magnetic head according to claim 5 which said magnetic 
resistance element and juxtaposition are equipped with diode, makes the electrical potential 
difference of said magnetic-resistance-element edge clamp when the write-in current is supplied, and 
makes the breakage over said magnetic resistance element prevent. 

[Claim 8] The retum lead of said common electrical ground is the magnetic head [ equipped with 
individual wiring structure ] according to claim 1 . 

[Claim 9] Said induction coil and magnetic resistance element are the magnetic head according to 
claim 1 which has an input connector pad with these respectively individual induction coils and 
magnetic resistance elements while forming a parallel circuit. 

[Claim 10] The retum lead of said common electrical groimd is the magnetic head [ equipped with 
individual wiring structure ] according to claim 9. 

[Claim 11] Said induction coil and magnetic resistance element are the magnetic head according to 
claim 9 equipped with the ground lead connector pad, respectively. 

[Claim 12] A magnetic storage system equipped with the magnetic storage medium which 
memorizes data, the motor which it connects [ motor ] with said magnetic storage medium, and 
makes this magnetic storage medium advance side by side, the magnetic head which writes 
information in this magnetic storage medium while connecting with said magnetic storage medium 
possible [ actuation ] and reading information from this magnetic storage medium, the circuit 
containing an induction coil and a magnetic resistance element, and the common electrical ground 
shared by said circuit. 

[Claim 13] Said induction coil and magnetic resistance element are a magnetic storage system 
according to claim 12 on which it is formed on an electric conduction substrate and this electric 
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conduction substrate functions as a return lead of said common electrical ground shared for these 
induction coils and a magnetic resistance element. 

[Claim 14] Furthermore, the magnetic storage system according to claim 13 by which it has an 
electric conduction suspension, and said electric conduction substrate is combined with this electric 
conduction suspension. 

[Claim 15] An input signal lead and said magnetic resistance element of said induction coil are a 
magnetic storage system according to claim 14 which shares the common connector pad which 
combines a signal for these induction coils and a magnetic resistance element. 
[Claim 16] furthermore, it connects with said magnetic resistance element — having ~ these 
induction — a carp — a magnetic storage system [ equipped with the current element which makes the 
current which flows to************** control ] according to claim 15. 

[Claim 17] Said current element is a magnetic storage system according to claim 16 which makes a 
unidirectional current hold when it has the diode connected at said magnetic resistance element and 
serial and the write-in current is supplied to said induction coil. 

[Claim 18] Said current element is a magnetic storage system according to claim 16 which is made 

to clamp the electrical potential difference of this magnetic-resistance-element edge, and is made to 

prevent the breakage over said magnetic resistance element when this magnetic resistance element 

and juxtaposition are equipped with diode and the write-in current is supplied. 

[Claim 19] The return lead of said common electrical ground is a magnetic storage system 

[ equipped with individual wiring structure ] according to claim 12. 

[Claim 20] Said induction coil and magnetic resistance element are a magnetic storage system 

according to claim 12 which has an input connector pad with these respectively individual induction 

coils and magnetic resistance elements while forming a parallel circuit. 

[Claim 21] The retum lead of said common electrical ground is a magnetic storage system 

[ equipped with individual wiring structure ] according to claim 20. 

[Claim 22] Said induction coil and magnetic resistance element are a magnetic storage system 
according to claim 22 equipped with the ground lead connector pad, respectively. 
[Claim 23] How to contain the step which forms the induction coil and magnetic resistance element 
which are equipped with the input signal lead and the touch-down return lead terminal on the 
substrate, respectively, and the step which connects said induction coil and said touch-down retum 
lead terminal of said magnetic resistance element, and forms the retum lead of common electrical 
ground in the approach of manufacturing said magnetic head so that the dimension cutback of the 
magnetic head may be made easy. 

[Claim 24] The step which connects said induction coil and said touch-down return lead termmal of 
a magnetic resistance element is an approach containing the step which forms still more nearly 
individual wiring structure according to claim 23. 

[Claim 25] Said electric conduction substrate is the approach according to claim 23 of functiomng as 
said common-electrical-ground retum lead shared for said induction coil and a magnetic resistance 
element including the step at which the step which forms said induction coil and magnetic resistance 
element forms said induction coil and magnetic resistance element on an electric conduction 
substrate further. 

[Claim 26] Furthermore, the approach containing the step which forms an electric conduction 
suspension on said electric conduction substrate according to claim 25. 

[Claim 27] Furthermore, the approach containing the step which said input signal lead of said 
induction coil and said magnetic resistance element is connected [ step ] to a common connector pad, 
and combines a signal for these induction coils and a magnetic resistance element according to claim 
26. 

[Claim 28] Furthermore, the approach containing the step which makes the current which connects a 
current element to said magnetic resistance element, and flows these induction coils and magnetic 
resistance elements control according to claim 23. 

[Claim 29] The step which connects said current element is a magnetic storage system containing the 
step which makes a unidirectional current hold when diode is connected at said magnetic resistance 
element and serial and the write-in current is supplied according to claim 28. 
[Claim 30] The step which connects said current element is an approach containing the step which 
makes a safety level clamp the electrical potential difference of said magnetic-resistance-element 
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edge when diode is connected to said magnetic resistance element and juxtaposition and the write-in 
current is suppHed according to claim 28. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not. responsible for any 
damages caused by the use o£ 'this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to those MR heads / 
suspension designs about a head / suspension design at the approach and equipment list which 
decrease the number of wires of read-out / write-in component, and AE inter module in an MR 
head / suspension design generally. 
[0002] 

[Description of the Piior Art] The storage system became one of the systems used very much for 
usual, in order to memorize a lot of data in a computer. For example, the hard disk storage system is 
usually equipped with many read-out / write-in heads from 1 or it which has been arranged on the 
flat surface of said disk which counters so that the polarity on the existing field may be detected 
when impressing a field to the segment of a disk when writing in the hard disk covered with the 
magnetic storage ingredient, and data, or reading data from a disk. 

[0003] The space where the increasing amount of information is smaller is crowded as a data 
memory technique matures. Simultaneously, a data storage system is becoming cheaper while 
increasing dependability more. In order to convey the electrical signal from current, a magnetic 
resistance element, and an induction recording head to an arm electronics (AE) module, two wires 
are used for two wires and an induction head four wires, i.e., for magnetic-reluctance (MR) 
components, about one head. These wires make a limit miniaturization extent which needs a 
termination tooth space on AE module connected to the head actuator, and a recording head slider, 
and makes a possible tooth space [ **** ] a Umit by this there, and can be attained, respectively. 
[0004] Usually, the design and processing for carrying out root setting out and carrying out 
termination of the lead wire become more difficult as a modular dimension becomes small, since the 
termination tooth space and the FREX cable of AE module have a limit. Similarly, the termination 
tooth space on a slider becomes small as there is a limit and the dimension of a slider becomes small 
fiirther from nano to the pico to FEMUTO. A limit of the tooth space on these AE modules and a 
slider becomes hindrance when attaining cutback-ization with the effective cost of a magnetic- 
recording head and a system. 

[0005] , . ^ . „ 

[Problem(s) to be Solved by the Invention] It is understood that the need of decreasing the number ot 
wires between a slider and AE module in an MR head / suspension design from the above-mentioned 
background exists. 

[0006] Then, it is in the object of this invention offering the MR head / suspension design equipped 
with the wire of a small number by between a slider and AE modules so that the dimension of an MR 
head / suspension assembly can be made small. 

[0007] . , u • 

[Means for Solving the Problem] In order to conquer the limitation in the conventional technique 
which stated the description of this invention above reading and by understanding and to conquer, 
other limits, this invention indicates the approach and equipment which decrease the number of 
wires needed between read-out / write-in component, and AE module. 

[0008] This invention solves the above-mentioned problem by removing the wiring pass in the 
magnetic head by offering the approach of manufacturing the magnetic head which makes the 
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dimension cutback of the magnetic head easy. 

[0009] The system by the principle of this invention is equipped with the circuit including an 
induction coil and a magnetic resistance element, the power input lead that supplies an input signal 
to said circuit, and the common electrical ground shared by said circuit. 

[0010] One mode of this invention is that an induction coil and a magnetic resistance element are 
formed on an electric conduction substrate, and this electric conduction substrate functions as a 
return lead of said common electrical ground shared for this induction coil and a magnetic resistance 
element. 

[001 1] Other modes of this invention are that said magnetic head is further equipped with an electric 
conduction suspension, and said electric conduction substrate is connected to said electric 
conduction suspension, 

[0012] Other modes of this invention are that the input signal lead of said induction coil and a 
magnetic resistance element shares the common connection pad which combines a signal for these 
induction coils and a magnetic resistance element. 

[0013] The mode of further others of this invention is controUing the current on which said magnetic 
head's equips with the current element further coimected to said magnetic resistance element, and 
flows said induction coil and magnetic resistance element. 

[0014] Other modes of this invention are making a unidirectional current hold, when said current 
element is equipped with the diode connected at said magnetic resistance element and serial and is 
supplied to said induction coil. 

[0015] Other modes of this invention are clamping the electrical potential difference of said 
magnetic-resistance-element edge, and making the breakage over said magnetic resistance element 
prevent, when said current element equips said magnetic resistance element and juxtaposition with 
diode and the write-in current is supplied. 

[0016] Other modes of this invention are that the return lead of said common electrical ground is 
equipped with individual wiring structure. 

[0017] The mode of further others of this invention is having an input connector pad with these 
respectively individual induction coils and magnetic resistance elements while said induction coil 
and magnetic resistance element form a parallel circuit. 

[0018] Other modes of this invention are that the retum lead of said common electrical ground is 
equipped with individual wiring structure. 

[0019] Other modes of this invention are that said induction coil and magnetic resistance element are 
equipped with a ground lead connector pad, respectively. 

[0020] The new configuration by which this invention is characterized is pointed out especially to 
the claim indicated here, and forms the part. However, in order to understand well the object by this 
invention, effectiveness, and its activity, the drawing which forms the part further, and the 
accompanying explanation matter should be referred to, and it is explained to it while the specific 
example about the equipment by this invention is illustrated by this. 
[0021] 

[Embodiment of the Invention] It is shown by by explaining the specific example which can carry 
out this invention with reference to the accompanying drawing which forms the part by explanation 
of the following examples. Since a structural change can be made without deviating from the range 
of this invention, he should understand that other examples may be used. 

[0022] This invention offers the approach and equipment which lessen the number of wires needed 
between AE modules connected to the read-out component / write-in component, and the head 
actuator. The cutback of AE/slider is enabled about each wire which is not needed between a slider 
and AE, without reducing the termination tooth space for the remaining wires by this, since the 
termination tooth space in each termination (AE and sUder) of a wire is removable. 
[0023] Drawing 1 shows the development view of the magnetic storage system (disk drive) 10. The 
disk drive 10 is equipped with housing 12 and a housing cover 14, and a housing cover 14 is carried 
in a frame 16 after an assembly. The spindle shaft 22 is attached in housing 12. To the spindle shaft 
22, many magnetic storage disks 24 are attached pivotable. In drawing 1 , spacing is kept mutually 
and the magnetic storage disk 24 of eight sheets is attached. The magnetic storage disk 24 rotates by 
the spindle shaft 22 currently driven by the motor (with no graphic display). Or it is written in the 
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magnetic storage disk 24, the head (with no graphic display), i.e., the magnetic transducer, currently 
supported by the slider 26, reading appearance of the information is carried out after this. A slider 26 
is preferably cormected to a suspension 28, i.e., a load spring. The load spring 28 is attached in E 
blocks 30, i.e., the individual arm on a comb 32. E blocks 32, i.e., a comb, are attached in the end of 
the actuator arm assembly 36. The actuator arm assembly 36 is attached on the actuator shaft 38 
pivotable within housing 12. The actuator arm assembly 36 moves the transducer / suspension 
assembly of one apparatus according the fi'ont-face top of the magnetic storage disk 24 to this 
invention with the pass of an arc shape. However, it does not mean that this invention is limited to 
the above-mentioned data storage system. 

[0024] The hard disk head actuator assembly 200 of the conventional technique is shown in drawing 
2 . The head actuator is equipped with the flexible cable 202, the head suspension assembly 204, 
carriage 206, and the VCM coil 208 that ****s and is combined by swaging and adhesion. Each 
head suspension assembly 204 is equipped with the head assembly 210 and the suspension assembly 
212 in these. 

[0025] Drawing 3 shows the side elevation of the head actuator assembly 300 of the conventional 
technique of drawing 2 . The head actuator assembly 300 is equipped with eight suspension 
assemblies 304 in drawing 3 . The head assembly 310 is attached in the termination of each 
suspension assembly 304. The signal line 320 equipped with the write-in signal line of a couple and 
the read-out signal line of a couple to each head assembly 310 is inserted. Therefore, four signal 
lines 320 are wired from each magnetic head 310 to the connection 322 in the flexible cable 302. 
The flexible cable 302 offers four pass so that the signal through each four signal lines 320 from the 
head assembly 310 may be led to AE module (with no graphic display). Direct continuation of the 
four signal lines 320 from the head assembly 310 is carried out to the flexible cable 302 by soldering 
connection, respectively. 

[0026] Drawin g 4 shows the enlarged drawing of four signal lines 320 for up suspension 352. The 
termination 360 of four signal lines 320 is altemately arranged so that it may make it easy to solder 
to the flexible cable 302, respectively. Although it seems to pack four signal lines 320 and to form 
the single pass 354 in drawing 4 , those who become skilled in the technical field concemed should 
understand that such a description is only an expedient thing. Actually, although not collected, each 
is wired to four signal lines 320 to the head assembly 310 by the die length of the suspension 
assembly 352. 

[0027] Drawing 5 shows the magnetic resistance element / induction head design 400 of four lines 
used for usual. The magnetic resistance element 402 is equipped with the input signal lead wire 
(MR+) 404 and the touch-down return lead terminal (MR-) 406 in drawin g 5 . Furthermore, the 
induction head 408 is equipped with the input signal lead (IND+) 410 and the touch-down return 
lead terminal (IND-) 412, Therefore, in order to convey an electrical signal from a magnetic 
resistance element 402 and the induction head 408 to an arm electronics (AE) module, two wires 410 
and 412 are used for four lines 402 per slider, i.e., magnetic-reluctance (MR) components, the input 
signal lead wire 404 of two wires, the touch-down return lead terminal 406, and for the induction 
heads 408. Since a termination tooth space is needed for each signal pass when four wires are used, 
the usable tooth space in AE module and a recording head is restricted. The location of the induction 
head in the drawing which those who become skilled in the technical field concemed attach, and a 
magnetic resistance element should only understand being provided for explanation. 
[0028] Drawing 6 shows the magnetic resistance element / induction head 500 which has the ground 
lead shared read-out and for write-in components. The ground lead 502 shared can be formed 
according to the individual wiring structure of decreasing the number of wires which is created 
during manufacture processing and needed from four to three. Therefore, both magnetic resistance 
element 504 and induction head 506 are sharing the return lead (MR-, IND-) 502 of common 
electrical ground. Both magnetic resistance element 504 and induction head 506 are equipped with 
the input signal leads (MR+) 508 and 510 (IND+), respectively, and they become the wire pass of 
three by this. If one lead wire is removed, while carrying out root setting out of the signal a magnetic 
resistance element 504 and for induction head 506, the constraint on the design which carries out 
termination will be canceled. Furthermore, while improving the flexibility of a head gimbal 
assembly by having three lead wire instead of four lead wire, the number of termination is decreased 
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25%, and this will reduce cost and will improve productivity and dependability. Since the pad 
dimension on a slider with the existing dimension can also be made to increase, manufacture is made 
easy so much. Furthermore, also in the future design with a small slider dimension, this 3 pad 
dimension can be held uniformly, without being forced so that a pad dimension may be compressed. 
[0029] Drawing 7 shows the magnetic resistance element / induction head design 600 of two wires. 
In this design, it connects with the electric conduction substrate 610, respectively, and this connects 
further the ground leads 602 and 604 of a magnetic resistance element 606 and the induction 
component 608 to the electric conduction suspension 612 electrically. Therefore, the combination of 
the electric conduction substrate 610 and the electric conduction suspension 612 functions as a 
touch-down return. Therefore, only one wire is only needed for the input signal lead (MR+) 614 of 
only two wires 606, i.e., a magnetic resistance element, at the input signal lead 616 one wire and for 
induction head 408 (IM)+). . . 

[0030] Drawing 8 shows the magnetic resistance element / induction head design 700 of one wire. In 
this design, the ground lead 702 of a magnetic resistance element 706 and the induction component 
708 is connected to the electric conduction substrate 710, and this is further connected to the electric 
conduction suspension 712 electrically. Therefore, the combination of the electric conduction 
substrate 710 and the electric conduction suspension 712 functions as a touch-down return. The input 
signal over the circuit of a magnetic resistance element 706 and the induction component 708 is 
supplied through the common pad (MR+, IND+) 718. The induction head 708 can be designed so 
that a disk may not be eliminated according to a low direct cvirrent, and it may have 50niA or a 
resistance write mode [ / more than it ]. Therefore, a magnetic resistance element 706 will be 
designed so that it may have the high resistance read-out mode by 5mA bias current. 
[003 1] Drawing 9 shows the electric model of the circuit in a write mode 750. It can be rnade to 
prevent that diodes 752 and 754 restrict the current which is connected to a magnetic resistance 
element 756 and juxtaposition, and flows to a magnetic resistance element 756, and this magnetic 
resistance element 756 damages them by this. A driver (with no graphic display) needs about 3 volts 
for the transient effectiveness in an induction coil 760. Drawing 10 shows the electnc model of the 
circuit in the read-out mode 770. The small direct current needed in order to operate a magnetic 
resistance element 772 is inadequate for carrying out bias of the induction coil 774, and making a 
disk eliminate. 

[0032] furthermore, in the magnetic-resistance-element design of this one wire, reading appearance 
may be carried out and other components may be arranged to a write-in component and a senal so 
that the flow of a current may be controlled. Drawing 1 1 shows one example 800, and when the 1st 
diode 802 is connected with a magnetic resistance element 804 at a serial and the inductive wnte-in 
current is supplied, it can make a current hold in single direction. 

[0033] Drawing 1 1 can make a safety level clamp the electrical potential difference of magnetic- 
resistance-element 804 edge, while the example of further others is shown, the 2nd diode 806 is 
connected to a magnetic resistance element 804 and juxtaposition and the induction head is wnting 

[0034] Those who become skilled in the technical field concerned should recognize that it is possible 
to use the combination of two or more design approaches indicated here, vyrithout deviating from the 
instruction of this invention. For example, the design of two wires can also be built by the magnetic 
resistance element and induction component which were connected to juxtaposition, without using a 
slider/suspension as a touch-dovra return. 

[0035] Explanation of the example of the above this invention is offered for the purpose of a graphic 
display and explanation. It does not mean supposing that they are the all the strict gestalt which 
indicated this invention, or restricting to these. In the light of the above instruction, many 
modification and deformation are possible. Except for the range of this invention being based on a 
claim, it has the intention of not being restricted by this detail explanation. 

[0036] As a conclusion, the following terms are indicated about tiie configuration of this invention. 
[0037] (1) The magnetic head equipped with the circuit containing an induction coil and a magnetic 
resistance element, the power input lead which supplies an input signal to said circuit, and the 
common electricsd ground shared by said circuit. 

(2) It is the magnetic head of the above-mentioned (1) publication as which said induction coil and 
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magnetic resistance element are fomied on an electric conduction substrate, and said electric 
conduction substrate functions as a retum lead of said common electrical ground shared on these 
induction coils and magnetic resistance elements. 

(3) It is the magnetic head of the above-mentioned (2) publication which is equipped with an electric 
conduction suspension and by which said electric conduction substrate is furthermore connected to 
said electric conduction suspension. 

(4) The input signal lead of said induction coil and said magnetic resistance element is the magnetic 
head of the above-mentioned (3) publication which shares the common connection pad which 
combines a signal for these induction coils and a magnetic resistance element. 

(5) The magnetic head of the above-mentioned (4) publication containing the current element which 
controls the current which is connected to said magnetic resistance element and furthermore flows 
said induction coil and said magnetic resistance element. 

(6) Said current element is the magnetic head of the above-mentioned (5) publication which makes a 
unidirectional current hold when the diode connected at said magnetic resistance element and serial 
is had and written in and the current is supplied to said induction coil. 

(7) Said current element is the magnetic head of the above-mentioned (5) publication which said 
magnetic resistance element and juxtaposition are equipped with diode, makes the electrical potential 
difference of said magnetic-resistance-element edge clamp when the write-in current is supplied, and 
makes the breakage over said magnetic resistance element prevent. 

(8) The retum lead of said common electrical ground is the magnetic head of the above-mentioned 
(1) publication equipped with individual wiring structure. 

(9) Said induction coil and magnetic resistance element are the magnetic head of the above- 
mentioned (1) publication which has an input connector pad with these respectively individual 
induction coils and magnetic resistance elements while forming a parallel circuit. 

(10) The return lead of said common electrical ground is the magnetic head of the above-mentioned 
(9) publication equipped with individual wiring structxire. 

(11) Said induction coil and magnetic resistance element are the magnetic head of the above- 
mentioned (9) publication equipped with the ground lead connector pad, respectively. 

(12) A magnetic storage system equipped with the magnetic storage medium which memorizes data, 
the motor which it connects [ motor ] with said magnetic storage medium, and makes this magnetic 
storage medium advance side by side, the magnetic head which writes information in this magnetic 
storage medium while connecting with said magnetic storage medium possible [ actuation ] and 
reading information from this magnetic storage medium, the circuit containing an induction coil and 
a magnetic resistance element, and the common electrical ground shared by said circuit. 

(13) Said induction coil and magnetic resistance element are a magnetic storage system of the above- 
mentioned (12) publication on which it is formed on an electric conduction substrate and this electric 
conduction substrate functions as a retum lead of said common electrical ground shared for these 
induction coils and a magnetic resistance element. 

(14) The magnetic storage system of the above-mentioned (13) publication by which it has an 
electric conduction suspension, and said electric conduction substrate is furthermore combined with 
this electric conduction suspension. 

(15) An input signal lead and said magnetic resistance element of said induction coil are the 
magnetic storage system of the above-mentioned (14) publication which shares the common 
connector pad which combines a signal for these induction coils and a magnetic resistance element. 

(16) furthermore, it connects with said magnetic resistance element - having - these induction - a 
carp - the magnetic storage system of the above-mentioned (15) publication equipped with the 
current element which makes the current which flows to ************** control. 

(17) Said current element is the magnetic storage system of the above-mentioned (16) publication 
which makes a unidirectional current hold when it has the diode connected at said magnetic 
resistance element and serial and the write-in current is supplied to said induction coil. 

(18) Said current element is a magnetic storage system of the above-mentioned (16) publication 
which is made to clamp the electrical potential difference of this magnetic-resistance-element edge, 
and is made to prevent the breakage over said magnetic resistance element when this magnetic 
resistance element and juxtaposition are equipped with diode and the write-in current is supplied. 
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(19) The return lead of said common electrical ground is the magnetic storage system of the above- 
mentioned (12) publication equipped with individual v^iring structure. 

(20) Said induction coil and magnetic resistance element are the magnetic storage system of the 
above-mentioned (12) publication which has an input connector pad with these respectively 
individual induction coils and magnetic resistance elements while forming a parallel circuit. 

(21) The return lead of said common electrical ground is the magnetic storage system of the above- 
mentioned (20) publication equipped with individual wiring structure. 

(22) Said induction coil and magnetic resistance element are the magnetic storage system of the 
above-mentioned (22) publication equipped with the ground lead connector pad, respectively. 

(23) How to contain the step which forms the induction coil and magnetic resistance element which 
are equipped with the input signal lead and the touch-down return lead terminal on the substrate, 
respectively, and the step which connects said induction coil and said touch-down return lead 
terminal of said magnetic resistance element, and forms the retum lead of common electrical ground 
in the approach of manufacturing said magnetic head so that the dimension cutback of the magnetic 
head may be made easy. 

(24) said ~ an induction coil - and - a magnetic resistance element - said - touch-down - a return 

- a lead terminal ~ connecting - a step - further - being individual - wiring ~ structure - forming - 

- a step - containing - the above - (-- 23 ~) - a publication - an approach . 

(25) Said electric conduction substrate is the approach of the above-mentioned (23) publication 
which functions as said common-electrical-ground return lead shared for said induction coil and a 
magnetic resistance element including the step at which the step which forms said induction coil and 
magnetic resistance element forms said induction coil and magnetic resistance element on an electric 
conduction substrate further, 

(26) The approach of the above-mentioned (25) publication which furthermore contains the step 
which forms an electric conduction suspension on said electric conduction substrate. 

(27) The approach of the above-mentioned (26) publication containing the step which said input 
signal lead of said induction coil and said magnetic resistance element is connected [ step ] to a 
common connector pad, and furthermore combines a signal for these induction coils and a magnetic 
resistance element 

(28) The approach of the above-mentioned (23) publication containing the step which makes the 
current which connects a current element to said magnetic resistance element, and furthermore flows 
these induction coils and magnetic resistance elements control. 

(29) The step which connects said current element is the magnetic storage system of the above- 
mentioned (28) publication containing the step which makes a unidirectional current hold when 
diode is connected at said magnetic resistance element and serial and the write-in current is supplied. 

(30) The step which connects said current element is the approach of the above-mentioned (28) 
publication containing the step which makes a safety level clamp the electrical potential difference of 
said magnetic-resistance-element edge when diode is connected to said magnetic resistance element 
and juxtaposition and the write-in current is supplied. 
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* NOTICES * 

JPO and NCI PI are not: responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The development view showing the magnetic storage system by this invention is shown. 

[Drawing 2] The top view of the hard disk head actuator assembly of the conventional technique is 
shown. 

[Drawing 31 The side elevation of the hard disk head actuator assembly of the conventional 
technique of drawing 2 is shown. 

[Drawing 4] The enlarged drawing of four signal lines for the up suspensions of drawingj. is shown. 
[Drawing 5] It is drawing showing 4 wire magnetic resistance element / induction head design used 
for usual in the conventional technique. 

[Drawing 61 It is drawing showing the magnetic resistance element / induction head which has the 
ground lead shared by the read-out component and the object for write-in components by this 

invention. . . ■ 

[Drawing 71 It is drawing showing the magnetic resistance element / induction head design of two 

wires by this invention. . . j j • 

[Drawing 81 It is drawing showing the magnetic resistance element / induction head design ot one 

wire by this invention. 

[Drawing 91 It is drawing showing the electric mode of the circuit in the wnte mode by this 

invention. . j u 4^u- 

[Drawing 101 It is drawing showing the electric mode of the circuit in the read-out mode by this 

invention. j- j a - 

[Drawing 111 In order to control a current, it is drawing showing the example of the diode used in 

relation to this invention. 
[Description of Notationsi 

500 [ ] Magnetic Resistance Element / Induction Head 

502 [ ] Retum Lead (MR-, IND-) 

504, 606, 772, 804 Magnetic resistance element 

506 [ ] Induction Head 

508 614 Input signal lead (MR+) 

510 616 Input signal lead (IND+) 

600,700 A magnetic resistance element / induction head design 
602 604 Ground lead 

606, 706, 756, 772 Magnetic resistance element 

608 708 Induction component 

610 710 Electric conduction substrate 

612 712 Electric conduction suspension 

7 1 8 [ ] Common Pad (MR+, IND+) 

760 774 Induction coil 

802 806 Diode 

[Translation done.] 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 1 1/1 0/2004 



Page 1 of 4 



* NOTICES * 

JPO and NCI PI are no^ responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words eire not translated. 



DRAWINGS 




[Drawing 3] 
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[Drawing 4] 
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[Drawing 7] 
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[Drawing 8] 
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[Drawing 10] 
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[Drawing 11] 
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